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(57)Abstract: 

PURPOSE: To accurately obtain a tracking error signal and a focus error signal by 
adjusting offset in focus positions corresponding to and different from the surface 
of an optical disk and a data recording surface in the optical disk. 
CONSTITUTION: By means of the detecting signal of a disk detecting switch, an 
optical pickup is disposed in an initial position in case where there are no disks, 
the voltages of a focus error signal FE and a tracking error signal TE are 
measured and the offset value of a table written beforehand in the ROM of a 
microcomputer is outputted to a D/A converter 35 in accordance with the 
measured voltages. On the other hand, in case where there is a disk, a driving 
voltage is increased by the converter 35 considering that an initial position is far 
from a disk surface and the voltage of the signal TE is increased. Then, when data 
recording surfaces, first and second peaks, are detected, D/A values at the time 
of detecting these are recorded. Then, the average value of the two values is 
outputted and the offsets of the signals FE and TE are adjusted. 
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^mW-T - 2 3 5 0 7 2 



{t^my-y ir—l3 y>^^'y—\m^^—1iy.\^W)i(Oiry'^ 
^\i\y^Tyzf^yt^^y^i^{cM\^xy^—:tf:^Jy\ti]{c 

±m^i^md-mcm-:^^^xwim:^y-^ y h^m^-r^ 
^y''^y^i^mw:<^:^y'^y hmmmWo 

m^ms] yt^4 ^^^'^hyt}::''y^ry'>^iiCX^n 
im^Rl^y — :^=^^—m-^<D—:fjXi^M:^<D:ty± 

y h^mm-^m^mm • mm^^t. 

^fftHb, z.com-^mx^^-^^^xmm^y'^yY^wm 

^ y^^'mm.<oisry^y vmwmWo 
[0001] 

y-iry h^m&'r^:ty^ y hmMmm^m-t^o 

[0002] 40 

i^^mmmiiLxmm. n^'r^yt^^y^i^mw:ti.x<7:>m 
mmmw±mmxi^. mmm^^^xr^^ y^ ^ \^it i^—M.y^ 



[0 0 0 3] jEm^J: y^^^^^—m^-^yA-—:^ 

v\ ^<D:tyiry h^mm-thm^<D:^mti.xi-±. ^ 

X h9 y^y-i^^^^—m^^y^—tfy^^^—m-^cD:::^ 
y-^y h^^^>--fe/u-r5;^&/ii^^^ttrv^6o 

[0 0 0 4] 

mx^^. yty'^ y^^mm^±m{:iML^xt^oW:<t^^^^ 

-:>X\i.%\fy^Ty^(oy:^—idy^'=i'<;vt Vyy^^^ 
X\%fSi\^^^hii'^'h^(OX\ lEm^^h9 y^i^y^'y 

—m^^y^—^y^^'7—m^^nh^tt^x^'r. l 
^zt ^^^x^f^i^ ^ u ^ 9 n 1 oPum-^.^o^fc^o c D 

D (Ot^ ;^ >^ flT^ ^ ;^ ^ {S-^® ^ L T ^ ;^ ^ 

mm^X(Om^:^^^^ I . ZmmXh^. T^^^^—^ 

^t. "r-c y^i:^m'^^:^^h<DK^ytr-m^x^th'r^^ 

[0 0 0 5] ^fc^ 'r^:^i^^m'^XCom^<^l. 2m 
^^^''yi^ryy't^^y^^<DiiLmm^^:^^0. 4mm^ 

&y<^y^. ztth(Dmmi,cx V m.^.i^-^-Dfcm-^iicn 
:ty^y h^jEm^:^mm-r^:^tt'^x^t^\.\ m^. m 
m^^m^^mf^i^xo t {^xmm(Dy<'7^y^t-±^ <fj: 

[0 0 0 6] ^fz. m2(Dmm.^.tL.X. Ify^r? — 

:^m^j:^m^\a^m^f^^;^^^ts^^yiiy h^mm^^ 

y-f-mVy y^^^ ^ Mt"^ T E ^i'^MMMm-c J: ^ 
y^^^^z^y-m^T"^ (=E 
-F) ^^dH-r^fci6C0«^E. Fti. X^U— t^v^-r7 

[0 0 0 7] 

[^ 1 ] E = a X sin co t + b 1 
F = a X sin (a>t4-7c) H-b2 

E — F = a X sin cot + bl — {ax sin ( cd t 4- tt ) 
+ b 2 } 

= 2 a X sin co t4~b 1— b2 
[0 0 0 8] t'^t'O . ±fS^Sc^ ( b 1 - b 2 ) U— 



(3) 



- 2 3 5 0 7 2 



E = a X sin a>t + blx4-c 1 
F=axsin (oot+Tc) +b2 
E — F — a X sin a> t + b 1 x + 
— {ax sin ( co 
= 2 a X sin a> t + ( b 1 
[0 0 1 Ol t^^^. x^O^^ (b 1 - b 2) xT'^b^ 

m^f^^^tmm. (ci-c2) t^w^-r^o ^tz. 

— ti:^zr.-2—\B^¥¥. (--A + C-B-D) ^^^mt"^ 
[001 1 ] 

[i6:3] A=axsin cot + bl 
B = a X sin (cot + Tc) +b2 
C = a X sin cl> t + b 3 
D = a X sin (oot + Tc) H~b4 

A+C-B--D=4axsincot + (bl + b3-b2 

- b 4) 

[0012] tf^^. ±fE^^^ (bl+b3~b2- 
b4) fiU-ifVNr7— ^cD^-^iCti— U 

[0013] 

[^6:4] A=ax sin cot+blxH-cl 
B = axsin (cot + 7c) 4-b2x4-c2 
C = a X sin cut + b3x+c3 
D = a X sin (ojt+Tt) +b4x+c4 
A + C"B-D=4axsin a>t + (bl + b3-b2 
~b4) x+cl + c3--c2-c4 

[0014] hf^^ . x (OmW. (bl+b3-b2-b 
4) xT-fo6^?t^5>i:^^ (cH-c3-c2-c 
4) /i)5#?£-r^o rc^Ppm^J^. it\^v^T y-fif^^-n 

;^zii^^^t-^^#^r <J:;O^T-#. Lfc;5^oT. ^^Bt^ 
[0 0 15] 



[0 0 0 9] 
[^2] 

x + c 2 
c 1 

t + 7c) +b2x4-c2} 
-b2)x-fcl-c2 ••-(1) 

10 y v^mmrr-^< . mw^^ • mm^^^^um-^^wm 

[0 0 1 6] If^^:^- K;6-b-^cO 

-fe tern 6 ^755^ t> ^>/^ I ^ <^ ^ ai ^ tb ^ lt-^(?:'S 

\i'y^ryy'{zx^w±^ti^m'^^^m-r^tfh 

20 yt^''y^Tyy'^^'f^:^^^cMl^Xy^—:tjy. 
[0 0 17] :^^P^ti^)^c. ^^^ce< ^ 2-D(DU^/U(7:) 

T yzfKXK^n^^^^m^^^i^'r^tthK. v=7 

t^%\fy^Ty^(DU-'^^<V — ^'pt^< t t> 2 0£DIx 
[0018] 

hy y^itLmx^y-^ y h:^^mM^ri^^(DX\ r^t 

50 [0 0 19] ^fc. :^^0.^l?f^. if^-T:^- Kt)^^ 
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cor-. ^jf-^;6?/£v^^^fliJ x-^m^^^^MizXh^y-^ 

[0 0 2 0] ^/c. :$:^0^-efi. {i^^/^ < <b ^ 2 oco 

t^^X^. Lfzr-^X. lEm^J:h9 y^l^i^^^y—m-^ 
^y:^—:^y^^'7—iB-^^nh::t:/)^X^. "tco^^^. 

[0 0 2 1] 

imMM] i^T. mm^^m\^x:$:mm(Dmmm{:i'^^^ 
^thtcity^ y^ 1^ mut LT(Z)MDiE^is^^^^-r 20 

M^^^^-'trnmrnx'^^. 
[0022] mi jci^Di^r. "T^y^^ 1 (cf^f^i^T^^b^ 

C7)7^^;^^ 1 \ijf4:^^ 1 ;0^b3tt° ,y ';/^2 fcJ: "9 

^ K^-r^</ h7:y^V^ • :7;t--;i?;^^J|^lD]g§4(rJ: 30 

[0 0 2 3] ^tV^r ';/y'2(^^/::. 

^Lfdt-^RFl. RF 2^m;^Lfc'9. ^^^'^.iR^jSfet:! 
J: 5 4 5>f(]ir >i^ J: 19 CO :7 ^ ->ft-^^^fctifflff 

Mt-^^aifflft-^E. F^tli;^-r^o r:tLb(?:>m-^RF 40 

1. RF2. A— Ffl^ry KTV:/ 8 {;i J: 19 tfilii^n. 

[0 0 2 4] :f}jr>^y9itEFM^mmy=^y—fTiE 
/"AD I P (r Ku;^-^' >:/y ^/u— ^) /-t^— ;J<[hIS^ 
10(C>:tLT. ^^LfcE FM{t^^> AD I Pfg^ 

— ft-^F EO^ '>'=^V^/al^ — 



mf^^rixi^^^o 

[0 0 2 5] E FM^mHiX^^— ITiE/AD I P/i;^ 
-;KlBlg& 1 0 tS. fBii^0#(:it«S^T'-^^^^-^fkLTE 
FMm^{::^PL. K^^^<7 a ^^hbT-->:y K7(ra:J 
;;^f-r6o E FM^mP/^^— fT:E/AD I P/i^— 
iHls&i oti^yt. ^:±NF(cfi>^y r:/:7'9;^^b<7:>E FM 

;;;in^->ft-^F EO^ h ^ :y ^ >- ^ "ff-^T E O J:i 
S<3l/^r3tt:V^r ';/:/2;5^v='^^^ 1 
L^X hy y^>i^RX^y:t—:^^>>'^-r^X 

[0 0 2 6] ^/c. -v-r^Vl 1 (iS^iZi^^fCfi^e 
:y :y:7'2 1 (D^f^JH^^ifi (TOCi Tabl 

e Of Contents^T^UTOC : User Table Of Content 

s) t^^ffil^-^Ti^^^/^ I D+f^^gg^as-To 
[0 0 2 7] -^^^i^x 1 i^y" V T >'y' 9 t^hcD^mm 

-§-A— F, FEO. TEO^^^DoZ^tfAXD^^^^l 
I a ^^y^ry^2P%(D\^ — ^^4^— KLD^ 

^j^t^ 1 2 yfy Y(nvwvim^\^^^\:.tL\B^xwm\.x 

PWM^llbch. y — r^^(ORAMl 1 c 

:/p^^-A^ffi£DROMi 1 d ir^^i"^ J: 5»7^ceSJj 

^^^^T5 C PU 1 1 e^^^L. rtt^C9[HlS§ 1 1 a 
1 1 e fi^<>^ 1 1 f ^^\.Xmm^^X\^^'ho ^ti. R 
AMI 1 cflCPU 1 1 e:^^W^-t^:^y-ty hm^^ 

rfofcMcmi 1^^^ f Bit-r 5 7t ^ o ^ y r f 
60 PWM^i 1 hf}^h(DPWMit^'i'±^—y<y^y ^ /i^ 
^ (EPF) 1 2(cJ:t9DcmEE(:i^m^ti. :7'yT>' 
:7'9^r/-^:y KT 8 LTTt ^ T :y 2 f^CO 

[0 0 2 8] jEfetc. iii2^#BSL-c>^y r>'>^9^co^/^ 
#^.'^,lix^^^::ct^4 5>fj-t>'i;^ (Hl^^^B^) 0:7^-;^ 

^ -ft F E ^l^tti-r 5 A- D tCfi^n 

-eti. -^-f ^^-i i?i^^D/A^^i§3 s^cfrurai;':; 
^ix5#^^^^^;^PMft75^;fjpS^3 1 A- 3 1 D(c^ 19 

;^P©^nrff -^A-'Dco/^^ 

I/V^^^tt6o t5^l.^T';f)D^^3 1 A-3 1 DCOtiJ;^ 
{t-^A-D;ii^Sim^3 2 FtcSl;(JD^ttr^^^ (A + C 

-B-D) ^c:^-^^^T:7;i-— m-§-;^)^:ifiSc^ 
VI l75^e>D/A^^^3 5^^LTttl;^^tL^:^>'ir 

y vmmm-nm^'^ zY\:Lx.^i]m^^x^y^v v 

[0 0 2 9] ^fr. ^e^>5^r ';/>^2f^tCjo(:t^3 t-— 
i^^fcj;^ h^:y^>^^^-ft#TE^^tm-1-5fc&!> 
COft-^E. Ff;iti^fL-t'tl. -^-f ^VI l^i^bD/A^ 



(5) 
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3 IE, 3 1 F(CJ: i9;tJP® $ttT{t-^E. F(7)^<^>7^ 

3 IE, 3 1 F(75tii;^^t-^E. F tJ^M^^ 3 2 T (C^;^D 
^t\.xmW^ (E-F) (C^-^V^T ^^:y=^V^^^- 
TKt \^X\^ti^f\^^o 

[0 0 3 0] -^fz. lim^S 1 A- 3 1 ¥(D^^t\m^■ 
A^-Ft^ ft-^F E ^ '^^Vi/^ 

^TK(D^^<y>'y^t^y^^y htm^^n. 

?5^D/A^1^|^3 5^^LT;[jPg^3 1 A— 3 1 F. 3 
3 F. 3 3 TtC^;(JD^tLSo 

[ 0 0 3 1 1 [I3fi*t''^/^r :y:/ (PU) 2 i: 7=V ^ 

y^mmmM-r^t%\i^y^ry:f (PU) 2;65^V;^ 
1 tCi£<5< - ir^^UTV^^o |lI3^Cjo^/^l:&gZ 5 

hr-fo^*^^. :7;^-;t7;^(7>|7]»f^LB;^^Igl3tCij^-rz 
0. Zl. Z 2(D\-tLW(O^0\Z.\'^h-o< \tLWZ IX 

0. Z2. Z AX\%T^ ^ y^^^WiSiB^. "f^y^^KD 

[0 0 3 2] ^r.r% :2|s:^SS^jr*(l. ;^t°>HV^^— ^ 
z^^W\ir^m\^. [l]3t^^-r{5z:Bz 0, zi. Z2co 

^ ifi<5 < :^f^ :7 ;^ ^^)ft tCii:^D ^ -ItT ^ 

;fjp-r6 J: 9t;iLrv^5. 

[0 0 3 3] m^. mimmm\z.^\^^:^y'^y vmm 
\^-:)\^^xmm-r^o ^-r. y^^^^y^^ y^(Dm\^ 
\t^\^x.^'f^y-^tm\^^m^\at.. %\fy^Ty^2 

^^D^fiBt-iagb, y^—idy^y—m^V'EhVy 
^^>>/ni^— >ft^TECO#m/£^^y^U. i^&:)ROM 

[0 0 3 4] fdi:;^, ^ ^ y^i)-^^m^\z.\^. ^mMm. 
tm3\^^-t\tLm.Z 0 J: '9&{|iJ-r?'^^^v='^^^®?^^b 

iS»/^teMtcw^<h br Kv-rymi±^D/A^^^3 5 

;(JP-r^@tC >;/:^>'i^'^7"ft-^TE(7)mJE^|ll^5^^ 
K^-f "::^®JEi^D/Afit (DAI) ^fSttL. JSfeV^T- 



8 

r^<i:r^^tH-^^<h. ncoitmp#(7)D/Aft (da 2) ^ 

[0 0 3 5] ^l/^r\ :L<02.^(DWi^^ (DAl+DA 
2) /2^tf»L-Cm^ta;^lL. lIl3S;i7j^-r-fe>':^^cO 
\tLm.Z AWi^\zMm\^Xy ir--ioy>zr.^^\%%V^}:: Y 
y y^>'^=^y—iB^-TR(D^:^y-\ry h^mmir^a 
fj:^^ :ty± y h<DmMi^. y y^^y—im^-F E 

t hy y^^-i^^y—it^-TE t. A. B. C. D. 

{zfj:y>Xo\^'f'isbROMl 1 d\cm^^72-^thX\^^^:^y 
^y HfS^D/A^^|^^3 ^•^i^\.XWxt}-r^Z.h\z,^ 

^noo ms^^^-rmxi^. {u^z 4(^®sfi# 
<p':^^<D:^y±y h{cM\^xmvytf^6^^iy<^tK 
^ti^mmxh^o 

[0 0 3 6] mz. ^mm<Dm2--^m5mmm{c^n^ 

iioi^^xv"^ y^i^:^^m\^^m-^<Dmm^m 1 commmtm— 
x^^<Dxmm^%^m'r^o ^-r. m2(Dmmmxi'i. 
20- y'4y^^^-m^m^{^^^mi(Dmmmtmm{c. ^miii 

biSi/MiB(c^5<i: LT }'-y^ymf±^F)yA^m^3 
5 tcT:7;*-— ;tr;^m»ft^±i;(JP-r5^f- hy y^^^^^y 

—iB-^TE(Dmj^mw^w^^^^. -^ti. m3{-^-rx 

tU-r^i:rc0^tm^(^D/A^^tg3 5C0mSDAl ^ 

(7)r«tT-^a)'t-^<t ^(7?^^a^B#oDyA^^i^3 5 com 

/EDA2^tSlti-^o 
30 [0 0 3 7] -^UT. rcO^2|l:^0ijT-f^. r<7)2 0(7) 

VMiLBt-FJf^^O;^^'-^ :y ^fI;tfi*D A 2 -h (DA2- 
DAl) / 2'^'^-m\^X\tLWZ^\zMm\.. \uMZ^\Z 
^\^^Xyi^ — t}y^^y—\%^FEh Vy y^^y^^y-- 
{f^TEc^. A, C. D. E, F (D^y^y^y 

I^S-r^o ^'^^^^ {13 tc^-r{i«Z 5^T'^fit)^-y:6^ 

xcnm^hmMt'^'miiVi't^t^. ^m^'^^\^fsi^H^w<r> 
[0 0 3 8] w.3mMmx\x^ ^ y^^if^^^m'^\^\% 

40 ^mtmJ>^'^ 3 ^c^-rfK:B z o , z i , z 2 o <t^(7:){iLB 

feic h ^ y^:y^:^y—\%%i:E(Dms^^miFM "0 iZ. 

AM^DA 1 h-r^h^—^l^mMX. ^y'^ y^\ciE\^^ 
iiLm\^^'^(D:ty'^y h a (af^-^M) ^MW- (=D 
Al + a) LT{iBZ 5i::#iljL. ^ CO{iBZ 5 jol/ ^ 

[0 0 3 9] m^mmmx^i. ^-r. S3iijs0f>]^fs]^ 

50 ZO. Zl, Z2(0}£(D\tLW\^^^i^^f:>ii^^^^^^t\^ 
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9 

mmm^vm^^itLm (dad {cm'^(D:^yiry h (- 

a) ^MW ( = DAl-a) LTfiB Z 4 {;i#lb ^ 

[0 0 4 0] ^5*jte^jT'fi. m3j^xim4mm 

:^-r'fiMZO. Zl. t2(D}i(D{tM.\^'h^t^t>t^^fi: 

#if)L (=DAl-a. Xtl = DAH-a) . ^(^{ig 
Z 4 3^fiZ 5 (Cjol^r#:^:7-fe-/ h^l^S-r^o 20 
[0 0 4 1] Lfc^^^oT. _h|Bmi — msllJg^fltCj:^ 
fi\ ^fS^M7)^f:>iM^MA^SZ 

4Xfiiat^fiLMZ 5 {z.^mi^Xy ^ — :^=^^—m^■F 
E ^ ^/^>^^^Mt-^TE. ^(DfdlA. B. C. 

D, E. F(D^:ty'^-/ h^mm-i-^<DX\ lEmt^ h y 

0/ ^ -ft :7 - :=?7 ^ ^ ^ — it ^ ^ # 6 r ^ 

[0 0 4 2] Tt^ifc. ±mmmW)i'^x^'Xi—'^y<u—^— 

OM^^^D^^B^dfiO. 2 5mW. MO^i^CT)^^ 
ii:i^B#[Cti^ti^':h.O. 5mW, 5 mWCD J: ^ U 

[0 0 4 3] ;^^P^(Dm6|ISS^ll^t^£P^-t-^o <t 

r5T\ [gl3tcjoi/^T:7;?t-— ;^:?^^7"^t-^FE<b 
:y =^ > ^ Mt-^ T E ^ < ^ OOl^ Ifl^m-^ A - F 

~\-:^mcMt>^X\^^^<7:)X\ ^A^i^:^^mM(0:^yiryh 40 
{t^A~F;i5^|^$tLrv^^lHlS§r'{i. 

{cMt^oX\^^^<DXmM^^^mm(D:ty^:y h tti:V . 
[0 0 4 4] m6^5S^^J^;I*3V^r. T^^^^^if^M 

V ^^^^coibj^t^® 1-^5 mmm tm-x^^(Dxmm 

^%^mi-^o 7'-Y>^^;5^^^^'^(cfiiii3(c^i-{S:Sz 
O-^Z 5co,J:Ofeg(rfo6:^^:b75^^/^v^,ir LT. y:t — 
:^ P^-^—7ts^:ty {C\^ti:^mxy ^ — y^m.d^^m.^ik so 
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{::±i;fjD Lfzmmmm^m<p^'r^E,-nm^x^\i'- -^^r^ 

Z,(Dm<0\%^K--F ^ TE, F ElfelMi[H]SS(i!^^L^.e 

i^;!i^A+c. B-bD^^—'^co-^^y'v ^i^^mmx. iu. 

ez 0-z 5cD®[Scoi^^/^{iB<=o^;^?^7:»^f5Sc+;?7B^ 
5>;rcttA/D^-^^l 1 a ^^"QiA/uT'SiJ^-t-^. 

[0 0 4 5] ^LT. K^-f ^^cOD/A^^^3 5-eii: 
7^^^(Dm»^^0. 20. 40. 60, 80. 100. 1 
20. 140. 160. 1 8 OTnA(D I 0:^^mXliit} 
L. ^tt^'nom^ffi(^{uBT'^(i;if^ OmAX-A. B. 

C. D. E. F. TE. F Ey'^t'^M\^^^m<D^XAX 
D^^L. Al. Bl. CI. Dl. El. Fl. TE 

1. F E 1 ^ 1 LTRAM{CfElicL. 2 
OmAtCL. fpI^tCA2. B2. C2, D2. E2. F 

2. TE2. F E 2 ^ 2:/n :y ^ i^XR AMiCfEtt 
L. rtt^^fp^SLT 1 8 OmA^T'fElt ::<OfE'l8 
flJ: iQ^iX^'tLtZ^P^n y ^04:;5.P5A. B. C. D. 
E. F(D±X(Dim^m^\-t:^j:^y'a i-:>:tltmi^X 
^d^tBL. rn^A. B. C. D. E. F. TE. F E 
g6^cDyf:7-fe h ,t:-r5o r CO^tL-^'^c^^A. B. C. 

D. E. F. TE. F ECOfilfC^i^::^. 't<Di^^m'^<D 

y'/u{cx^x^i!bhtix\^^^i:>y^Ai^^^th^'ti{cMi^ 

xH^ti-r^ r t xrft>th^o 

[0 0 4 6] L7t;!i^oT. :L<DmQMmmxa. if 
y^;^— KLD;!i^b^co-fe>if icM57t;5^St.^>?'cev^0# 

> ^ ->ft :7 ^ — ;d ^ ^ — m ^ ^ # ^ r ^ ;!)^ 

[0 0 4 7] /^:Jb\ ^:iXmo:^y-^y h ti^^ yt^'y 
^•:^2\^(Dyf^>^^^(D:ty-^:y h H] 2 

r yy'2\^{C:3rS\^^X if ^-Y:^— K L D;ii^ ^.O^^/^ 

r. [l!3(c^-rJ: ^E-MDcD^-a-. ROMM^(?:)S^B# 
tCtiO. 2 5mW. MOmi^<^n±^. lE^B^tdfl^tt 
^*nO- 5mW. 5mW(Oj; ify^C7— ;O^^Yt:-r 

^m^:ty-iry h:f)^^it-r^(DX. l— if^^ ^ — ^O^^fb 

[0 0 4 8] ^{C. :^^^P>^<7>||7^ffi^iJ^|Ji0^-r5o -h 
tern 1 -II 6 lfeJS0ijT^tl3fe ^ r :y r 2 ^ ^ ^ ->(7 ^ 
Jym^cBW}^'^^<DX\ ^m\^X^:^y-^y h{zX^^ 
\fy^ry-f2t^'f>(y^^ WZ.WY^X^Xit'd y^r y^ 
2^^^;^>^ 1 (C^^#tt5ib^^^75Sfo6o ^fc. 
±[gl3(c^i-'fiBZ 6tc^o^/^T7^'— ^I2^®(:i^^-r5 
7)^. %\^y^r y^2(D^m^^'0 ^ HI 1 tc^-rj: ^{C 
^tV^r :yy27)^^V;=^^ 1 (^Ti-iM-r^t^ST'ti 
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[0 0 4 91 t^x\ m7mmmx{'i.i^—^^<'y—^^ 

— ^^/j^>ft. ^-r 1 (7)ROM^i^^^^i-^ 10 
[^CDO. 2 5mW0O 5 55-60 1 <?^0. 0 5 mW^ 7t 
fCHS^L. iS-^A~F, TE, FEgStt/^fiA + C. B + 

[0 0 5 0] LT. r(^Pl^ffitD^lS{i^#{t-^(CO 

OMl 1 d{zm^^'^ixX\^^h:tyir NM^D/A^ 

3 1A~31F. 33F. 3 3 T ClttS;^!^" 5o 20 
[0 0 5 1 ] ;'^:fo. r CT-m9:^v'-fe:y h m^l^ 

^tptD-e. :z(Dm2mmmxnmyttvx(D:t':7-tyh 

y-:f2X\X. fdl(^2o(0:t:7-fe::y h^MlE-mt! J: 30 

\-w>^mMm\^\ic^xWi'&mm^fsi<. *s-s^r^i:$ 

[0 0 5 2] ^tc. (i]4i5:r;^[^5^#0s Lr;^^p^(^|^ 

y-^i^^/^^^^'^tZfiifB^^tm^t-^A-F. A + C- 
B-D (FE) . E-F (TE) CD U-^/U;^^^/^ 19 . % 
ti. ^ (1) tc^i-ct :y^>^^^Mt-^TE 
flxcor^^ (bl-b2) xT'fe^a^3fe/7jc;:^<b^^ (c 40 
l-c2) ^^-r^o (UStc^-Tcfc (1) 

[0 0 5 3] ^LT. MD (^V >^ ^ D tOMO 

M^T'fe 6 T O C ^S^t- ^m'^\^'y:t-:^:^^^ 

^^!7 — x^O. 2 5mW (-A) fCa^^L. :L<D^mX 
Vy y^^-y^^y^y 1 ^iiJ^LTlcHt-r^o 
[0 0 5 4 ] 

[^5]E-F=-(bl-b2)A+cl-c2 50 
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= Z 1 (TliJ^fg) 

[0 0 5 5] MO^iST-fe^T"— ^^i^^S^-f 

^^-^tClU — ify-^y—x ^0. 5mW (=B) \Z.m.'& 

121^'^ -So 
[0 0 5 6] 

[^6] E-F= (bl-b2) B+cl-c2 

= Z2 (aysfit) 

^ CO 2 ocoiSVz:;^^^/^^ b 

bl-b2= (Z1-Z2) / (A-B) 
cl-c2= (AZ2-BZ1) / (A-B) 

E-F= (bl-b2) x + cl-c2 

= (Z1-Z2) x/ (A-B) + (AZ2-BZ1) 

/ (A-B) 

[0 0 5 7] h-t^^Lbif^X^^, bf::;6^oT. L — if 

^^!7— x^i^^M^tt^m-a^tcf^, r(?:)_ttElfSz 1 . Z2 
6r^/5^T-#^o ^^^b\ :L(D^y^y V-^wmrT^m^ 

-r^o ^t-. jf-^F Eco;r:7ir :y 

^-ft^TEirP^^tc 
[0 0 5 8] 

[^7] A=ax sin wt + blx + cl 
B = axsin (cot + Tc) +b2x + c2 
C = a X sin ajt+b3x+c3 
D = a x sin (wt + Tc) +b4x+c4 
A + C- B- D==4axsinajt + (bl+b3-b2 
-b4) X H- c 1 + c 3 - c 2 - c 4 

[0 0 5 9] <^-r6o -^LT. 5t-f. MD(OMO®l^T' 
^ T O C^i^^]S^i-S:^'^{C:7 ;^ :n ^ /Hcm 

x^O. 2 5mW (==A) (C^^L. ^ COt^^T^:? — 
^^:7-fe: :y h Z 1 ^^ij^ LXlSlg-r^o 
[0 0 6 0] 

[^8] A4-C-B-D= (b 1 + b 3 -b 2 - b 4) 
A+cl+c3-c2-c4 
= Z 1 (fij^ft) 

[0 0 6 1 ] ^t^. MO^i^T^fe^T^'-^ti^^^^i- 
^^^-^tCU— ify^r7— x^O. 5mW (=B) f::^^ 
r(Ottfi8-e:7;^- — ;^;^:^y^ir';/ hZ 2^ffly^Lrftl 

[0 0 6 2] 

[^9] A4-C-B~D= (b 1 + b 3 - b 2 - b 4) 
B+c 1 + c 3-c 2-c4 = Z2 (ziy^fi) 
r CO 2 oOOig Ve;^^5^;^^ ^ 

bl+b3-b2-b4= (Z1-Z2) / (A-B) 
Cl + c3-c2-c4= (AZ2-BZ1) / (A- 
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B) 

A+C-B-D= (b 1+ b 3-b 2 -b 4) x+cl 
H-c3 — c2 — c4 

= (Z1-Z2) x/ (A-B) + (AZ2-BZ1) 
/ (A-B) 

[0 0 6 3] ^-r^r Lfc;5^or. U— if 

y<'7—Kt^^m^ti^m^^^^^. ^<D±mmzi. Z2 
[0 0 6 4] ^(c. ::^mm(Dm9mmm\c-z>\^^xm.m~r 

:^fc. U—^^<V—^:^y (x = 0) fCL, rc^t^t 
[0 0 6 5] 

[^10]E-F=cl-c2 20 

= z 1 (ii]:^fii) 

[0 0 6 6] MOm^T-fe^^— ^^i^^^^f 

S^^-g-t^l/— ifV^"!7— x^O. 5mW (=B) (C^^ 
L. rot^^r-h^ :y^>^^:7-fe:y hZ 2^?RiJ^Lr 

[0 0 6 7] 

[^11] E-F= (bl-b2) B+cl-c2 

= z 2 iM'&m 

r £7:> 2 oco^55::^^^75^^ 

bl-b2= (Z2-Z1) /B 30 
cl-c2=Zl 

E-F= (bl-b2) x + cl-c2 

(Z 2-Z 1) x/B + Z 1 
[0 0 6 8] h'^'hZ.hif^X^^. Lfc7:>^or. if 
^'^^-x;^>^^^lE$n5m^(:ifi. ^ooilEMZl. Z2 

isry^yV^Wm.'f^m\'^-^mm't^. yir-:^y^^4 
^<y — ^:^y (x = o) tcL. rco#:figr-:7^— ;^^z 

[0 0 6 9] 

[^1 2] A + C-B-D=c l + c 3-c 2-c4 

- z 1 mmm 

[0 0 7 0] m^. Mom^x^^^—^^m^n^ir 

5^-^(CU-ifV-?r7— x^O. 5mW (=B) tC^^ 

L. ^(D^m.mxy^—^y^^^y'^yvz^^mi'&i.xm 

[0 0 7 1] 50 
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[^13] A + C-B-D= (bl + b3-b2-b 
4) B+cl+c3-c2-c4 
= Z2 (PJ^M) 

bl+b3-b2-b4= (Z1-Z2) XB 
cl + c3 — c2— c4=Zl 

A + C-B-D= (b 1 + b 3 - b 2 - b 4) x + cl 
+ c3— c2 — c4 
= (Z 1 -Z 2) x/B + Z 1 
[0 0 7 2] tir^Z.tt^X^^. L^tzt^oX. if 

y<y—y.:^^m^^n^m'^^>a'^. :L(D±mmz 1 . Z2 

:tyiry hm^^^mmimcf^^Xo^Z. ^^^^ROM I 1 d 
{:im^^j2^-^thX\^^hy^—y'/i^(D:^y'^y hfi^tU;^-r 

[0 0 7 3] ?:?:Jb\ JilEl^l— |^9||JS0"rJ-efi. :7;^ — 
ft-^F E ( = A + C-B-D) . H^:y=^>' 
^m^— jf^TE (=E-F) ^^m-r^:it{CXVy 
ir—ti:^iry'^y h'y y^>^:^y-^y h L 

fcm^^^^^^xm.mL.fzt^. soois^a—f, te, 

F EO^^'iX^ffll/^Tt^ J: < . ^fc. A+C. B4-DC0^D 
:^yiry hmMi-t. ^i6ROMl 1 d tC^^ i^^^tLTV ^ 

^^—y'y^^m\^^^i^t>K>{cj^\^^i2^^m^xnox 5 tc 

brt^J:<. DXA^^^S 5 cof-^;b "9 [CPWM 

M^^DCmff{-^^Ur;^JD»^3 2 F. 3 2T{C^:^JP 

[0 0 7 4] ^ti. msRxim9<DmMmxit.. if 

^^!7— x^OmW (;^-:7) , 0. 2 5 mW (TOC^Jjg 

. 0. 5mw {^^-^mm(7:>w±m f^^^ 

Lfcr<J:(:ict'9MO ^^OOtS^B^CO 5 m w# t;i^^ L 
<Xh:ty±y htmmx^. il^5mW^HJLT:^:7 

6o ^tz. ^mmw^^t-mxhox. mmiti^xhx 
<. ^fc. mw-r^ixt>o{^y'—y'/i^^m^^^xm\^^ 

^ J: 9i^Lrt> 
[0 0 7 5] 

{zM}t^-r^miRi^m2(Dy^-tfy^iiLmtm^^^y:i- 

— :tf:^iiLmX:ty'^y h:^mM^ti^<r>X\ ^:^^(D^ 
'^^m^j:m-^:f}-^^\^^^m} X\B]m^^^m:iX^:i-yiry 

[0 0 7 6] ^fz. :^mMX\^. U— if^^:^— KTi^b 
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yhtmm^ti^. Ltz^^^x. jEm^^\-^ y^>v^ 

[0 0 7 7] ^fc. ^m^MXii'^. 'P^.^< th 2 0(^U^ 
m&-r^:Lt:d^X^. Lfc:^^^X. lEmt^ h 9 y ^ 
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[[US] 




miEMmm^^] 0034 

[0 0 3 4] ftii:*r, T^^^^^Tj^^^^-g-f^fl, ^MiiLm 



/Aft (DAI) ^lEtgL. }S^l^T-^2cr)e— 

rco^aip^(OD/Affi (DA 2) ^taig-r^o 

[^^MiE2] 

mjEif^mmn^] cose 
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[0 0 3 6] mc^ :^mm(om2'-m5mmmi:i^n^ 

rc7)^ty:S0#t^D/A-^^^3 5(OM:EEDA2^fS1t'r 

miEM^m^^] 0 0 4 5 



[0 0 4 5] ^LT. i^"7j<[Elgg 1 O i,C[^im^^t^m^ 

_L^^i2K^^^<(^D/A^mii:ei£ii*^com&s^o. 2 

0. 40. 60. 80. 100. 120. 140. 16 

0. 1 8 OmAcO 1 0/^i^H^f'etti;^L. ^tl^ti(Dm^M 
(DiiLW:XM:^itOinAXA. B. C. D. E. F. T 
E. FEf£t'^M\^^^^?^<D^XAyU^^L^, Al. B 

1. CI. Dl. El. Fl. TEl. FEl^l^n 
^ ^ LTRAMtCfE^L. ^Sfctd 2 0 m AtC b. mm^^ 

A2. B2. C2. D2. E2. F2. TE2. FE2 
^2 >^cr :yi7 <h LTRAMtCfSttL. ^tt^^i^ilLr 
1 8 OmA^T'lGtiL. (Otettffi J: <9 -^tt^'tVcT^y a 
:y ^(7)4^7ii^f>A. B. C. D. E. F (7)^r (7)|E75^^/Jn 

lo^hbg^LTttdbiL. rtt^A. B. 
C. D. E. F. TE. F E<D^^(D:t'y'\r y h t-t 
6o :L(D^tl^*tl(DA. B. C. D. E. F. TE. F 

Ecofiifr^/^;L. ^(^it^B^f^co^iii^JEtc/j:^ J: 9 

thx\^-^^i:)yAm^^n'eth{cMi.xm:^-r^:ztxn 



